[Effects of Three Industrial Organic Wastes as Amendments on Plant Growth and the Biochemical Properties of a Pb/Zn Mine Tailings].
A field trial was conducted in an abandoned Pb/Zn mine tailings to evaluate the effectiveness of three industrial wastes [sweet sorghum vinasse (SSV), medicinal herb residues (MHR) and spent mushroom compost (SMC)] as organic amendments on plant growth, soil nutrients and enzyme activities, and heavy metal concentrations in plant tissues and the mine tailings. (1) The main findings were as follows: (1) The mean concentrations of diethylene-triamine-pentaacetic acid (DTPA)-extractable Cd, Cu, Pb and Zn in SSV, MHR and SMC treatments decreased by 24.2%-27.3%, 45.7%-48.3%, 18.0%-20.9% and 10.1%-14.2% as compared to the control tailings. When compared to the control tailings, the mean values of organic matter, ammonium-N and available P in SSV, MHR and SMC treatments increased by 2.27-2.32, 12.4-12.8 and 4.04-4.74 times, respectively. Similarly, the addition of SSV, MHR and SMC significantly enhanced soil enzyme activities (dehydrogenase, beta-glucosidase, urease and phosphatase), being 5.51-6.37, 1.72-1.96, 6.32-6.62 and 2.35-2.62 times higher than those in the control tailings. (2) The application of these wastes promoted seed germination and seedling growth. The vegetation cover reached 84%, 79% and 86% at SSV, MHR and SMC subplots. For Lolium perenne and Cynodon dactylon, the addition of SSV, MHR and SMC led to significant increases in the shoot biomass yields with 4.2-5.6 and 15.7-17.3 times greater than those in the tailings. Moreover, the addition of SSV, MHR and SMC significantly reduced the concentrations of Cd, Cu, Pb and Zn in the shoots of L. perenne and C. dactylon in comparison with the control tailings. (3) Pearson's correlation coefficients showed that the vegetation cover and biomass were positively correlated with soil nutrient elements and enzyme activities. Significant negative correlations were observed between DTPA-extractable metal concentrations and vegetation cover and biomass. The metal concentrations in plants were positively correlated with soil DTPA-extractable metal concentrations and negatively correlated with soil nutrient elements and enzyme activities. The results obtained in this field study confirmed that the three organic-rich industrial wastes could be used as amendments for aided phytostabilization of some types of mine tailings.